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摘  要 
 
MicroRNA（miRNA）是一类长度约为 22 个核苷酸（nt）的非编码 RNA，
研究证实这类 RNA 基因在生物体内起着至关重要的作用。对 miRNA 基因的深
入研究，有助于人们了解细胞中各基因的功能，基因间的网络调控关系，以及生
物进化规律。近年来，miRNA 研究已成为生物信息学领域的热点之一。本文所
要研究的是目前生物信息学领域中有关 miRNA 的热点问题：miRNA 挖掘以及其
靶基因挖掘。 






例集提出了新的 miRNA 预测算法——miRNAP。通过实验证明，miRNAP 较其
他预测方法在特异性方面有明显提升，降低了假阳性。（3）通过融合 miRNAP，
我们在 JAVA 平台下开发了能够在大规模基因组中挖掘 miRNA 的工具包——
mirnaDetect。同其他挖掘软件相比，mirnaDetect 表现出优越的挖掘性能。此外，































MicroRNA (miRNA), a class of ~22 nucleotides (nt) small non-coding RNAs, 
plays an important role as a regulator in biological processes. In the past few years, 
research of miRNA-related problems has become a hot field of Bioinformatics, 
because of its biological importance. It is believed that doing the miRNA-related 
research will help us get deep insights into the following aspects: the functions of 
miRNAs and other genes, the regulatory network between miRNAs and their target 
mRNAs, and even the process of biological evaluation. Currently, researchers mainly 
focus on miRNA prediction and its target prediction.  
However, we found that the majority of machine- learning-based miRNA 
prediction methods are not representative, since they cannot generate a reliable 
performance for other test sets. In this paper, we present a novel negative instance 
extraction technique, which we use to collect our high quality negative instances from 
human protien-coding regions. Experimental results suggest that our negative 
instances is likely to generate a more reliable decision boundary for a classifier. Based 
on this high-quality negative set, we propose a superior SVM-based classifier 
(miRNAP) for miRNA prediction with our proposed features, and also develop a 
novel JAVA based miRNA mining program (mirnaDetect) through the inclusion of 
miRNAP in the algorithm of mirnaDetect. Experimental results show that 
mirnaDetect is a superior miRNA mining tool as compared with other miRNA mining 
softwares. Furthermore, we also do a further research on miRNA target prediction, 
and discuss the performance of existing miRNA target prediction methods. 
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